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(54) MICROWAVE OVEN 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the costs for materials and 
components of microwave oven and suppress the costs in the production 
processes so that low price products can be produced, by connecting a 
switching control part in series to the motor of a cooling fan, connecting this 
serial circuitry to a DC power supply, and thereby constituting a 
transformer-less power supply. 

SOLUTION: Besides major components, a microwave oven concerned 
includes such auxiliary components as an oven lamp OL1 , timer motor TM1, 
fan motor for air cooling MT1, turntable driving motor MT2, and a relay unit 
RU1 consisting of DC relay RD1 and power supply circuit. The motors MT1 
and MT2 are placed parallel and connected in series to the power supply 
circuit of the relay unit RU1 . That is, the DC relay RD1 is used for 
suppressing the rush current when the power is put on, and the DC power 
supply of the control circuit is connected in series to the motor MT2 so that a 
transformer-less power supply is formed. This allows substitution of surge 
resistance and monitor resistance having large sizes with ordinary small 
resistances available in the market and permits reduction of the costs in the 
production processes so that low price products can be provided. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] It is the microwave oven which possesses a closing motion means to have make break contact which opens and closes a 
power circuit of a magnetron, and a closing motion control section which drives in DC power supply and controls closing motion 
of said make break contact in a microwave oven equipped with a magnetron, and a motor of a cooling fan driven in DC power 
supply, and is characterized by connecting said closing motion control section and motor of said cooling fan to said DC power 
supply in series connection. 

[Claim 2] It is the microwave oven which possesses a closing-motion means have make break contact which opens and closes a 
power circuit of a magnetron, and a closing motion control section which drives in DC power supply and controls closing motion 
of said make break contact in a microwave oven equipped with a magnetron, and a display means which it drives in DC power 
supply and shows under actuation of said magnetron, and is characterized by to connect said closing motion control section and 
said display means to said DC power supply in series connection. 

[Claim 3] A microwave oven according to claim 1 or 2 characterized by providing a phase detection means to detect a phase of 
voltage of AC power supply, and a delay means to control a closing motion control section to close make break contact based on a 
detection result of this phase detection means at time of day which was overdue predetermined time from initiation setting time of 
day of a magnetron of operation. 

[Claim 4] A microwave oven given in any 1 term of claim 1 characterized by providing an output-control means to control to 
predetermined ON / off duty of DC power supply to which a closing motion control section was connected thru/or claim 3. 
[Claim 5] A microwave oven given in any 1 term of claim 1 characterized by constituting a closing motion means with DC relay 
thru/or claim 4. 

[Claim 6] A microwave oven given in any 1 term of claim 1 characterized by constituting a closing motion means by triac thru/or 
claim 4. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the microwave oven which drives the control circuit of a 

magnetron in DC power supply. 

[0002] 

[Description of the Prior Art] In the specific country (Germany) in Europe, there is an area where the power supply breaker 
currently installed in ordinary homes is especially sensitive, and this power supply breaker may intercept according to the rush 
current of the power up of a microwave oven. For this reason, in the conventional circuit, the circuit element for controlling this 
rush current was adopted as the main power supply circuit of a microwave oven. 

[0003] Drawing 20 shows the conventional circuit of the microwave oven which adopted the motor timer. Relay contact and 
surge resistance R3 of AC surge relay RA 1 are inserted just before the high-pressure transformer HT 1 . By this, the time 
difference of during [ about 6 / msec(s) ] the time of relay contact of the time of the heating start up of a microwave oven and AC 
surge relay RA 1 closing - 20msec is used, an exciting current is beforehand given to the high-pressure transformer HT 1 through 
surge resistance R3, and the rush current when relay contact closes is controlled. As an example of surge resistance R3, tungsten 
wire coil cement resistance of 10ohm20W was used. Moreover, in this example, tungsten wire coil cement resistance of 
4.3ohm20W was connected to the monitor fuse Fl of 6.3A as monitor resistance R4 at the serial. 

[0004] Drawing 2 1 shows other conventional circuits which summarized the surge resistance and monitor resistance in drawing 
20 to one. After the door has closed, this circuit gives an exciting current beforehand to the high-pressure transformer HT 1 , and 
controls the rush current until it forms the circuit where surge resistance R3a bypasses surge relay contact through the monitor 
fuse F2 and surge relay contact closes it with the monitor switch SW3 at the heating start-up time of a microwave oven. 
[0005] In the condition that a door is opened, the monitor switch SW3 is reversed, the monitor circuit for diagnosing the contact 
off abnormalities of the first door switch SW1 is formed, and surge resistance R3a functions as monitor resistance for dedicating 
the fusing current of the monitor fuse F2 in rating. 

[0006] As compared with the circuit of drawing 20 , as for this circuit, breaking capacity of a monitor fuse can be made small, the 
monitor fuse power capacity for the maximum fusing current control is also small, and a small thing becomes employable. In this 
circuit, the monitor fuse of 1 .6A and the surge resistance of 20ohml0W were carried in the extension of the printed circuit board 
of a noise filter NF 1 . 

[0007] Drawing 22 transposes the surge relay in the circuit of drawing 2 1 to a DC power supply drive type from an AC power 
drive type. The power circuit constituted by the low voltage conversion transformer Tl and the rectifying device DB1 is used for 
the relay drive power supply. By the replacement to this DC relay RD 1 , the precision of the time difference of the heating start up 
of a microwave oven to the time of the relay contact actuation improves, and rush current depressor effect is stabilized. 
[0008] Drawing 23 is the circuit which used bleeder resistance R60 for the power circuit of the DC relay RD 1 in the circuit of 
drawing 22 , and was made into transformer loess. 
[0009] 

[Problem(s) to be Solved by the Invention] In the above-mentioned conventional circuit, that the rush current in early stages of 
start-up ] a microwave oven should be controlled, in order to excite the high-pressure transformer HT 1 beforehand, a surge relay 
and surge resistance are used. 

[0010] this surge resistance — the high-pressure transformer HT 1 -- beforehand — an exciting current (an example - about 1 5 A 
— ) Bear the energization energy of a maximum of 20 msec, and it sets in the circuit of drawing 20 in an F6.3 A type monitor fuse 
and the circuit of drawing 2 1 - drawing 23 . For example, the T 1 .6A slow blow type monitor fuse had to be borne at the 
energization energy melted certainly, and the thing of large power proof stress (10ohm20W or 20ohml0W) was required. For this 
reason, since it became large- sized [ an element configuration ] and the technique of cling inside a microwave oven was also 
depended on the direct installation to the main part of a microwave oven by printed circuit board installation or the individual 
bracket, it had become the number reduction of production erectors of microwave ovens, and the item which should be 
apprehended from a cost reduction side. 

[001 1] Moreover, AC surge relay-contact operating time changes greatly with phases of the AC -power- supply voltage of a relay 
coil power-up point. In the conventional circuit, it is 6msec - 20msec. The about 8 msec degree of the delay time by the relay for 
of the high-pressure transformer HT 1 ] controlling the rush current effectively, although it becomes excitation time amount 
beforehand is enough as this relay-action time amount, and when fitting in a 8msec* *2msec degree, the maximum power stress of 
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surge resistance can be reduced. 

[0012] Then, although there was an advantage as which the relay contact operating time is stabilized before and behind 8msec(s), 
and can adopt a cheap general type relay also in respect of cost by transposing AC surge relay to DC surge relay, reservation of 
DC low voltage power supply for a relay drive had become a failure. 

[0013] It aims at offering the microwave oven of a low price by this invention's solving the above-mentioned technical problem, 
and constituting a transformer loess power supply not using the low voltage transformer used conventionally and bleeder 
resistance, and carrying general-purpose small electronic parts on the same circuit board. 
[0014] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, a microwave oven of this invention according to 
claim 1 possesses a closing motion means to have make break contact which opens and closes a power circuit of a magnetron, 
and a closing motion control section which drives in DC power supply and controls closing motion of said make break contact, 
and a motor of a cooling fan driven in DC power supply, and said closing motion control section and motor of said cooling fan are 
characterized by connecting with said DC power supply in series connection. 

[0015] A microwave oven of this invention according to claim 2 possesses a closing motion means to have make break contact 
which opens and closes a power circuit of a magnetron, and a closing motion control section which drives in DC power supply 
and controls closing motion of said make break contact, and a display means which it drives in DC power supply and shows under 
actuation of said magnetron, and said closing motion control section and said display means are characterized by connecting with 
said DC power supply in series connection. 

[0016] A microwave oven of this invention according to claim 3 is characterized by providing a phase detection means to detect a 
phase of voltage of AC power supply, and a delay means to control a closing motion control section to close make break contact 
based on a detection result of this phase detection means at time of day which was overdue predetermined time from initiation 
setting time of day of a magnetron of operation in addition to a means to constitute a microwave oven according to claim 1 or 2 . 
[00 1 7] A microwave oven of this invention according to claim 4 is characterized by providing an output-control means to control 
to predetermined ON / off duty of DC power supply by which a closing motion control section was connected to any 1 term of 
claim 1 thru/or claim 3 in addition to a means to constitute a microwave oven of a publication. 

[00 1 8] In addition to a means to constitute a microwave oven of a publication in any 1 term of claim 1 thru/or claim 4, a 
microwave oven of this invention according to claim 5 is characterized by constituting a closing motion means with DC relay. 
[001 9] In addition to a means to constitute a microwave oven of a publication in any 1 term of claim 1 thru/or claim 4, a 
microwave oven of this invention according to claim 6 is characterized by constituting a closing motion means by triac. 
[0020] 

[Embodiment of the Invention] Drawing 2 shows the appearance of the microwave oven for Northern Europe of the gestalt of 
operation of the 1 st of this invention. The timer knob for an operation-time setup on a control panel and the door carbon button 
for opening a door are arranged. 

[0021] The gestalt of this operation makes arrangement of a monitor fuse and surge resistance be the same as that of the 
conventional circuit of drawing 21 , and transposes AC relay to DC relay. In order to make the power circuit of DC relay into 
transformer loess, a diode bridge is inserted in the fan motor coil of a microwave oven, and a serial, and it is characterized by 
driving DC relay by the pulsating flow which rectified fan motor current. That is, it is characterized by replacing the bleeder 
resistance in the conventional circuit of drawing 23 with the impedance of a fan motor coil. 

[0022] If bleeder resistance is adopted in order for a power supply to be 220V50Hz in the case of the microwave oven for 
Northern Europe, to drive DC relay of an about [ DC 18V ] and to press down current to about DC40mA, resistance will become 
about 5kohm, and in order that the power value consumed by resistance may consume about 8 W, the bleeder resistance of 1 0W 
to 15 W is needed practical. In the case of the gestalt of this operation, paying attention to the stationary current value of a fan 
motor being about 100mA, this was rectified and DC relay power supply was constituted by carrying out splitting by parallel 
resistance with DC relay. Since about 1 .5 W-2.0W is enough as the splitting resistance for DC relay current adjustment, it is 
suitable size to carry in a printed circuit board as compared with bleeder resistance, and low cost-ization of it is attained. 
[0023] a fan motor - a part for supply voltage comparatively - more - about 20 - although running torque falls as a result of 
the sag of V, it is an induction motor and it is possible enough to adjust a motor coil so that the internal air-cooling effect may be 
satisfied as a microwave oven. 

[0024] Drawing 1 shows the circuit of the microwave oven of the gestalt of this operation. As a main power supply circuit which 
circuitry arranges a noise filter NF 1 in the source-power-supply input section, and results in the high-pressure transformer HT 1 
for magnetron MG1 drive At the time of the abnormalities in oven eating-in-the-household article heating, a microwave oven The 
magnetron thermostat cut TH2 for the oven thermostat cut TH1 for protecting, and the protection at the time of the abnormalities 
of a magnetron MG 1 of operation, and henceforth Relay contact of the DC relay RD 1 for the timer contact TC 1, the 1st door 
switch SW1, and surge control, And the 2nd door switch SW2 is arranged. 

[0025] Moreover, the relay unit RU 1 which has arranged the oven lamp OL 1 , the timer motor TM 1 , the fan motor MT 1 for air 
cooling, turntable drive-motor MT2, the DC relay RD 1 concerning this invention, and the power circuit as auxiliary parts which 
constitute a microwave oven is arranged. 

[0026] In the configuration of the power circuit of the relay unit RU 1, this conventional kind of power circuit had obtained the 
power circuit by performing current limiting by the bleeder resistance R6 which obtains a low voltage power supply required for 
DC relay drive, or is shown in drawing 23 by the low voltage transformer Tl shown in drawing 22 . However, in this circuit, the 
fan motor MT 1 and the turntable motor MT 2 were made juxtaposition, and it has connected with AC power supply (220V and 
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50Hz) by the power circuit and series connection of the relay unit RU 1 . The diode block DB1 rectified motor current, it shunted 
toward the current value required for DC relay drive at the splitting resistance R5, and the power supply of DC relay has been 
acquired. As an example of a circuit design, about 130mA of current will flow about [ of the turntable motor MT 2 and a fan 
motor MT 1 ] synthetic power consumption abbreviation 1 5 W, and as about 50% of inductive load power-factors. For this 
reason, when DC relay of coil specification 1 8 V40mA is adopted, as for the splitting resistance R5, about 200ohm3 W is needed. 
[0027] The monitor switch SW3 for suspending operation of a microwave oven and the monitor resistance R3 for fitting the 
maximum fusing current of the monitor fuse F2 to rated value are arranged by supervising contact joining of the 1st door switch 
SW1, and making the monitor fiise F2 melt in the case of contact joining for safety-standards adaptation. 
[0028] The high-tension-current fuse HF 1 for the high-pressure capacitor HC 1 for the high-pressure transformer HT 1 and a 
voltage doubler rectifier, the high-pressure diode HD 1, and the abnormality protection in a high-tension-circuit short circuit is 
installed in the high voltage power supply circuit for driving the magnetron MG 1 for microwave power conversion. 
[0029] The contact of the 1st door switch SW1 in the circuit of drawing 1 , and the 2nd door switch SW2 If the condition that the 
door closed is shown and a timer knob is wound up for the time setting of the timer motor TM 1 A power supply is connected to a 
fan motor MT 1 and the turntable motor MT 2 via the coil of the monitor fuse F2 in closing and the relay unit RU 1 , the fuse 
resistance F3 for circuit protection in the timer contact TC 1 and the rectifier-diode block DB1, and the DC relay RD 1 . 
[0030] The DC relay RD 1 closes relay contact predetermined time amount and after about 8 msec(s). Between time delays until 
it closes this relay contact, through the com-no contact of the monitor fuse F2, the monitor resistance R3, and the monitor switch 
S W3 , the reserve exciting current of the core of the high-pressure transformer HT 1 has the rush current controlled by the 
upstream coil of the high-pressure transformer HT 1 , and flows by the monitor resistance R3 in it. Next, since preliminary 
excitation of the core of the high-pressure transformer HT 1 has already been carried out although steady operation current begins 
to flow to a high-tension circuit if relay contact of the DC relay RD 1 closes, as compared with the case where residual fields are 
the polarity of initiating excitation, and reverse, the peak value of the rush current in early stages of operation turns into a value 
low enough. By change actuation of the monitor switch SW3, in the condition that the door is closed, the monitor resistance R3 
functions as a monitor circuit of the 1st door switch SW1 with the monitor fuse F2 through a com-nc contact here, when it 
functions as surge control resistance and a door is opened. 

[003 1] In the circuit of drawing 1 , the monitor circuit and the surge current control circuit consist of same components, and it is 
required that monitor resistance and a monitor fuse value should function sufficiently certainly as each passive circuit elements. 
For this reason, in this example, the wirewound resistor of 20ohml0W was adopted as the monitor fuse F2 at the slow blow type 
[T] and the monitor resistance R3 of Tl .6 A. 

[0032] There is an item of the short short circuit test of components among the safety security trial items based on a demand of the 
safety standards of a microwave oven. So, also the case of fan motor MT1 short circuit, and in the case of a 
passive-circuit-elements short circuit, since a power supply is no longer supplied to the high-pressure transformer HT 1, the 
safety as a microwave oven is securable [ with the gestalt of this operation ]. That is, a short circuit of a fan motor MT 1 
impresses source-power- supply voltage to the relay coil of the DC relay RD 1 , and the resistance R5 for relay power supply 
adjustment. For this reason, the current exceeding about 1 A flows, dozens times as much power as stationary power is consumed 
by the fuse resistance F3, and a circuit becomes open Lycium chinense after several seconds. As an example of the fuse resistance 
F3, in the case of 1/4W, lOohms of steady operation power are about 0. 1 W, but it becomes the power consumption of 10 W at the 
time of fan motor MT1 short circuit, and it will be in the condition that the fuse resistance F3 intercepts a circuit in about 2 
seconds from about 1 second, and the DC relay RD 1 cannot be driven with about 40 times as much power as rated power. Since 
it becomes impossible to constitute the power supply of the DC relay RD 1 similarly, but to drive relay contact also when the 
passive circuit elements of the relay unit RU 1 connect too hastily, microwave heating operation of a microwave oven becomes 
impossible. Therefore, also in which condition, it is stopped and operation of a microwave oven can secure safety. 
[0033] As mentioned above, in order to control the rush current of a power up, DC relay is used, and since it has composition 
which carries out series connection of the DC power supply of the control circuit to a fan motor, the low voltage transformer used 
conventionally and the transformer loess power supply which does not use bleeder resistance can consist of gestalten of this 
operation. For this reason, the circuitry of low cost becomes possible by carrying the monitor resistance which served both as a 
monitor fuse and surge control on the same circuit board. 

[0034] Drawing 3 shows the appearance of the microwave oven for Northern Europe of the gestalt of operation of the 2nd of this 
invention. The timer knob for an operation-time setup on a control panel, the output adjustment knob for adjusting an output, and 
the door carbon button for opening a door are arranged. 

[0035] On the occasion of DC relay drive in the microwave oven of the gestalt of the 1st operation, the microwave oven of the 
gestalt of this operation is characterized by closing relay contact, when the rush current in the power-up point of a microwave 
oven is the supply voltage phase angle which can be controlled most. 

[0036] Since fluctuation of the operating-time delay characteristics of relay contact is restricted, relay contact is synchronized 
with the voltage phase of a power supply and it closes by using DC relay as a surge relay, the rush current of a power up can be 
controlled and surge resistance becomes unnecessary. 

[0037] Usually, the magnetic leakage type high-pressure transformer HT 1 is adopted as the high voltage power supply of a 
microwave oven, and about 90 degrees of current phases of input power are behind to the voltage phase at the time of operation. 
Therefore, if powering on is performed when a supply voltage wave is made into a sign function and a voltage phase angle is 90 
degrees when supply voltage serves as the maximal value namely, a current value will serve as conditions which start from OA, 
and the rush current will serve as the minimum. Although the rush current does not become the minimum actually according to 
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the degree of the residual field of the core of the high-pressure transformer HT 1, and the magnetic direction, sufficient peak value 
depressor effect is acquired on real use. 

[0038] DC relay power supply and the relay control circuit power supply were used as the transformer loess power supply by 
dividing the voltage of AC220 V like the gestalt of the 1 st operation using resistance inserted in a fan motor and a serial. 
[0039] Furthermore, in order to control ON / off duty for DC relay by the predetermined period on the occasion of DC relay drive, 
the duty control contactor built in the motor timer was connected, and the microwave output adjustable function of a microwave 
oven was given in the circuit of the gestalt of this operation, 

[0040] Drawing 4 shows the circuit of the microwave oven of the gestalt of this operation. It has the phase control circuit for 
synchronizing relay contact with the phase of supply voltage, and closing it between the power circuit portion of the DC relay RD 

1 which series connection was carried out to the fan motor MT 1 connected to juxtaposition, and the turntable motor MT 2, and 
was constituted, and the relay coil, and the rush current to the high-pressure transformer HT 1 of a power up is controlled by 
performing voltage phase control. 

[004 1 ] Therefore, it becomes unnecessary [ the monitor resistance R3 / the function which controls the rush current of the 
high-pressure transformer HT 1 ], and is functioning as limit resistance for dedicating the maximum fusing current of the monitor 
fuse F2 to the specification of a fuse. As an example, the monitor fuse F2 is set to Fl 50mA, and monitor resistance F3 is set as the 
coil type of 150ohm3W. By this, the monitor fuse F2 can be promptly melted at the time of monitor circuit actuation or a fan 
motor short circuit, and the safety of a microwave oven can be secured. 

[0042] In a door, if a closing timer knob is wound up, a power supply will be connected to the fan motor MT 1 by which the time 
limit contact TC 1 of a timer was connected to the coil of closing, the oven lamp OL 1, and the timer motor TM 2, the relay unit 
RU 2, and juxtaposition, and the turntable motor MT 2. Then, a phase control circuit impresses voltage to the relay coil of the DC 
relay RD 1 in several zero cross timing of input voltage, and relay contact closes after a predetermined time delay about 11.5 
msec degree. The power supply of the relay unit RU 2 is produced according to the motor current of an inductive load, and the 
phase of the voltage supplied is behind the voltage phase of the main power supply of a microwave oven about 3.3 msecs. 
Therefore, in the case of 50Hz power supply, the timing which relay contact of the DC relay RD 1 closes will be supplied to the 
timing of the main power supply voltage maximal value to the high-pressure transformer HT 1 , and can control the rush current. 
[0043] The monitor switch SW3 is a switch of normal close, and when the door has closed, it is opening the contact. When it is 
going to open a door during operation of a microwave oven, after the 2nd door switch S W2 suspended the main power supply 
circuit to the aperture and the degree and suspends the current supply to an aperture and the high-pressure transformer HT 1 to a 
duplex, the monitor switch SW3 closes [ the 1st door switch SW1 / a door ] a main power supply circuit by the first position of an 
aperture first according to the ratchet mechanism of a door. When the contact of the 1st door switch SW1 is the abnormal 
condition to which a circuit is not made as for open Lycium chinense by causes, such as joining, at this time, a circuit connects too 
hastily with the monitor fuse F2, the monitor resistance R3, and the monitor switch SW3, and the monitor fuse F2 melts in an 
instant. Consequently, the current supply to the relay unit RU 2 is intercepted, and the DC relay RD 1 is made into drive 
impossible. 

[°°44] Drawing 5 shows the circuitry of the relay unit RU 2 of the gestalt of this operation. The diode block DB1 of this circuit 
rectifies the alternating current operation current of a fan motor MT 1 . The current of this circuit is mainly divided into four 
current, and drives the relay coil of the DC relay RD 1 . 

[0045] Current il is current which flows to the splitting resistance R5 so that the relay coil drive current i3 of the DC relay RD 1 
may turn into the predetermined rated operating current. While the DC relay RD 1 is operating [ the transistor TR1 ] by the ON 
state, gate voltage will not be impressed, but a thyristor SR 1 will be in an OFF state, and current i2 does not flow. Therefore, 
about 130mA of current of the fan motor MT 1 connected to juxtaposition and the turntable motor MT 2 is shunted toward 
current il and current i3. In consideration of the property of the timing of relay contact at the time of decrease voltage of 
operation, splitting resistance R5 was set to 280ohm3 W using DC relay of coil specification 1 8V40mA. 

[0046] Current i2 is current which current flows to the gate of a thyristor SR 1, and flows via relay coil resistance of the DC relay 
RD 1 , and R10 when between the anode of a thyristor SR 1 and a cathode will be in an ON state, when a transistor TR1 is an 
OFF state. Current i2 flows to current il and juxtaposition to a power supply, and the value is decided by resistance R6 and the 
splitting resistance R5. Resistance R6 was set to 100ohm2W in the example. 

[0047] Current i4 is established for average output adjustment of a microwave oven, is current which flows when the contact TC 

2 which is opened and closed periodically, and which was built in the timer closes, and mainly turns into base current of a 
transistor TR1 via resistance R15. A transistor TR1 will also be in ON/OFF state with closing motion of the timer contact TC 2. 
By the capacitor C12 connected between the base/emitter of a transistor TR1 here, the delay of 15msec degree is given to the 
timing of ON of the transistor TR1 by CR charge time constant at the time of timer contact TC2 injection. 

[0048] It is current which flows to the relay coil of the DC relay RD 1 , and the timer contact TC 2 is a closed state, and current i3 
begins to flow, when a transistor TR1 is turned on from the time of the timer contact TC 2 becoming close after [ are energizing at 
the time ] the power supply has been switched on by the time limit contact TC 1 of a timer after about 15 msec(s). However, even 
if a transistor TR1 is turned on, when a thyristor SR 1 is ON, sufficient current for circuit voltage to be low and drive the DC relay 
RD 1 by resistance R6, does not flow. 

[0049] Since the circuit current supplied from the diode block DB1 is the pulsating flow wave by which full wave rectification 
was carried out, it is a pulsating flow the voltage waveform which appears in the both ends of the splitting resistance R5 also 
indicates voltage 0 V to be periodically. According to the gate current produced for each [ begin from 0 V ] voltage period of 
every, a thyristor SR 1 will be in an ON state, and will be in an OFF state for every voltage period termination. Moreover, it is.not 



4 of 10 



1/8/04 10:17 AM 



http://www4.ipdl.jpo.gojp/cgi-bin/tran_web_cgi_ejje 



turned off until the voltage period is completed and the voltage between an anode/cathode is set to OV with the switching 
characteristic of a thyristor, even if gate current is lost among one voltage period which would once be in the ON state. Therefore, 
although a transistor TR1 is turned off [ of a thyristor SR 1 ] by termination of the voltage period used as ON, a transistor TR1 
continues an ON state with the charge voltage of a capacitor C 1 2, a thyristor SR 1 is still off after the following voltage period, 
and the drive of the DC relay RD 1 is started. 

[0050] Drawing 6 expresses the closing motion timing of the time limit contact TC 1 of a timer, and the contact TC 2 for output 
adjustment built in a timer. If the output of a microwave oven is set to [HIGH] (100%), TC2 will continue an ON state, but as an 
example if [MID-HIGH] (70%), it will become ON and repeat closing motion control off for remainder 8 seconds for inner 22 
seconds, using a round term as 30 seconds. If [DEF] (10%), it will become the inner 5-second ON for 30 seconds, and a repeat 
off for 25 seconds. 

I 005 1 ] Drawing 7 is the wave form chart of the voltage and current for explaining actuation of the circuit of the relay unit RU 2 
shown by previous drawing 5 . from the time of the time limit contact TC 1 of a timer being supplied, the condition between about 
twentymsec(s) until relay contact of the DC relay RD 1 closes is shown. In addition, the timer contact TC 2 shall be closed. 
[0052] In (a), the power supply voltage waveform av which joins the high-pressure transformer HT 1 is shown, and the same 
voltage waveform is impressed to a fan motor MT 1 . The current wave form ai of the fan motor MT 1 connected to juxtaposition 
and the turntable motor MT 2 is mostly explained by the difference of the power consumption of MT1 and MT2 as the operating 
current of a fan motor MT 1 . A fan motor MT 1 is a shading mold induction motor, and since power-factor costheta at the time of 
actuation becomes about 50%, the current phase is behind in it about 60 degrees to the voltage phase. In 50Hz AC power supply, 
power supply round terms are 20msec(s), and the delay which is 60 degrees of phase angles is equivalent to the delay of about 3.3 
msec(s). 

[0053] (c) shows the both-ends voltage of the capacitor C 12 connected to the base of the transistor TR1 of drawing 5 . a capacitor 
C12 is charged via resistance R15 by powering on, voltage rises, and a transistor TR1 serves as ON after about tenmsec(s). If a 
transistor TR1 serves as ON, supply voltage (e) will rise, the charge voltage of a capacitor C 12 will also rise, and stable 
continuation of the ON state of a transistor will be carried out. 

[0054] (b) shows the both-ends voltage of the resistance R6 of drawing 5 . When a transistor TR1 is OFF, for every period of the 
voltage generated to the both ends of the splitting resistance R5, via the relay coil of the DC relay RD 1, and resistance R10, a 
sink and a thyristor SR 1 are ignited and let current be an ON state at the gate of a thyristor SR 1 . And current il and current i2 
flow, an effective value is served as to about 9.5 V, and, as for supply voltage (e), peak value serves as about 13.5 ****. The 
current value which flows to the relay coil of the DC relay RD 1 is the minimum in the gate current degree of a thyristor SR 1 , and 
is almost equal to supply voltage. [ of the voltage (b) which joins the collector of a transistor TR1 ] 

[0055] On the other hand, if a transistor TR1 is turned on, the gate current of a thyristor SR 1 will not flow, but in order that a 
thyristor may continue an ON state, resistance of the relay coil of the DC relay RD 1 joins juxtaposition in a circuit, and supply 
voltage (e) and the voltage which joins resistance R6 fall further. Once a pulsating flow voltage period is set to 0V, since it will be 
in an OFF state and the transistor TR1 is continuing the ON state with the charge charge of a capacitor C 12 at the standup time of 
the following pulsating flow voltage period, the thyristor SR 1 of the collector voltage (d) of a transistor TR1 is low enough, and 
cannot ignite a thyristor SR 1 . Therefore, the current with which are satisfied of the specification of the DC relay RD 1 of 
operation flows, and the DC relay RD 1 closes relay contact to predetermined timing. Since the operating time of the DC relay 
RD 1 adopted in the example is the specification of about 8 msec(s) in a direct-current step response, as parallel connection of the 
capacitor CI 1 is carried out to the relay coil of the DC relay RD 1, the about 3.5 msec operating time is delayed and it is shown in 
(f), relay contact of the DC relay RD 1 is connected by about 1 1.5 msec(s) (8+3.5) delay from the zero cross time of circuit 
pulsating flow supply voltage. Since the zero cross point in time of the supply voltage phase of the high-pressure transformer HT 
1 , it is behind further 3.3 msecs, and the timing of contact ON of the DC relay RD 1 agrees in the maximal value of the voltage 
phase of the high-pressure transformer HT 1 according to the delay of total about 14.8 msec(s). 

[0056] in addition, the impedance of a motor coil changed with the inertial force of the Rota rotation, and since a current value 
and phase angle delay are unstable, the timing of ON of a transistor TR1 has been delayed about ten msecs the early stages of 
powering on to a motor. 

[0057] Drawing 8 makes an angle a parameter, when zero cross timing of a voltage phase angle is made into the angle of 0 degree 
in 50Hz power supply supplied to the high-pressure transformer HT 1 , and it shows the condition that were drawing which 
plotted the observed peak value of a rush current wave, and carried out phase angle control of the timing of relay contact of the 
DC relay RD 1 of operation, and the rush current was controlled by the circuit shown in drawing 5 or drawing 10 . Two curves 
are the rush current observed value which operated the high-pressure transformer HT 1 just before rush current observation, also 
made the observation parameter the voltage phase angle which turns off a power supply, and was acquired on the large phase 
conditions of effect. This shows that about 30 degrees of phase angles from which the rush current serves as min change with the 
residual field polarity of the core of the high-pressure transformer HT 1, and the polarity of the voltage phase of a power up. If 
about 40A is made into a standard in drawing by phase angle control of only a power up when acquiring ordinary microwave 
oven rush current depressor effect, it will become the range of 103 degrees from about 65 degrees of phase angles. That is, if 
relay contact of the DC relay RD 1 is closed in the range of about 4.7 msec(s)** 1msec, rush current depressor effect will be 
actually acquired from a supply voltage zero cross. 

[0058] Since the start up controlled by the above-mentioned configuration based on the power up and the voltage phase angle of a 
power supply becomes possible, the surge resistance for rush current control becomes unnecessary. Therefore, since it can 
constitute from monitor resistance of a value required in order to melt the combination of the specification of a monitor fuse and 
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monitor resistance within the rated value of the current fuse of the small capacity supplied to a control circuit, and this fuse, the 
small components suitable for printed circuit board loading become employable. Moreover, in this invention, a monitor fuse value 
fusing current value is small enough, and when it is a fan motor short circuit, a monitor fuse melts. 

[0059] Furthermore, with the gestalt of this operation, the timer motor which carried out addition built-in of the intermittence 
contact which can carry out adjustable [ of the rate of duty of operation of the high-pressure (period of about 30 seconds as 
example) transformer HT 1 ] with a fixed period was adopted as the time limit contact of the conventional timer motor. By 
connecting the intermittence contact of this timer motor to a phase control circuit, the output adjustment function was added to the 
microwave oven. 

[0060] Since the circuit current which flows at the intermittence contact of this timer motor is low-battery very small current of 
the degree which supplies the base current of the transistor for a drive of the DC relay RD 1 , a small contact can be used for it as 
compared with the intermittence contact inserted in the main circuit of the conventional microwave oven. For this reason, the 
reliability of a timer contact improves and it becomes employable [ a cheap contact-surface article ]. 

] Drawing 9 shows the circuit of the microwave oven for Northern Europe which is the gestalt of operation of the 3rd of this 
invention, the voltage level obtained with the variable resistor VR 1 which a contact with a built-in timer was not used for the 
gestalt of this operation to the circuit shown in drawing 4 for the microwave output adjustable function, but was connected to the 
electronic circuitry of the relay unit RU 3 - DC relay - a predetermined period - duty control of ON/OFF - it carries out. For 
this reason, it is characterized by establishing the triangular wave generating circuit and voltage comparator circuit of a long 
period in a relay control circuit. 

[0062] In the door of a microwave oven, if closing and a timer knob are wound up, series connection of the timer contact TC 1 
will be carried out to closing and the relay unit RU 3, and the power supply to the fan motor MT 1 connected to juxtaposition and 
the turntable motor MT 2 is switched on. The contact of the DC relay RD 1 closes at about 90 degrees of supply voltage phase 
angles, the rush current is controlled by the circuit of the relay unit RU 3 shown in drawing 10 , and a power supply is supplied to 
the high-pressure transformer HT 1 . And a high-tension circuit drives a magnetron MG 1, and heating operation is started. 
Intermittence control of the DC relay RD 1 is carried out by angle adjustment of output adjustment BORIUMU VR 1, and an 
average output is changed into output adjustment by it. If a door is opened during operation, a door switch SW1 will become off 
an aperture and the power supply of the relay unit RU 3 ], and the condition of an aperture and a circuit will also be reset for 
relay contact of the DC relay RD 1 . If a door is closed again, operation will be started from an initial state. 
[0063] Drawing 10 shows the circuit of the relay unit RU 3 of the gestalt of this operation. This circuit has added the phase latch 
circuit which asks for the drive initiation timing of the DC relay RD 1 , the voltage comparator circuit for making the intermittence 
timing of the DC relay RD 1 for carrying out an output control, and the long period triangular wave generating circuit, although a 
power supply configuration and the drive timing of the DC relay RD 1 are almost equivalent to the voltage phase angle control 
circuit shown m drawing 5 . Like drawing 5 , circuit current is mainly divided into four current, and drives the DC relay RD 1 . 
[0064] Current il 1 is current which flows to splitting resistance R5a connected to juxtaposition so that the drive current i3 1 of the 
DC relay RD 1 may turn into the predetermined rated operating current of the DC relay RD 1 . While the DC relay RD 1 is 
operating [ the transistor TR1 ] by the ON state, gate voltage will not be impressed, but a thyristor SR 1 will be in an OFF state, 
and current ill does not flow. Therefore, about 130mA current of a fan motor MT 1 and the turntable motor MT 2 is shunted 
toward current ill, current i3 1 , and the current i41 that flows to the electronic circuitry after resistance R7. Circuit voltage is set 
to 5 V in this circuit, and circuit current i41 is about 20mA. DC relay of coil specification 18V40mA was adopted, and splitting 
resistance R5a was set to 540ohm3 W in consideration of the decrease voltage characteristic. 

[0065] Current i21 is current which current flows to the gate of a thyristor SR 1 , and flows via resistance of the relay coil of the 

DC relay RD 1, and R10 when between the anode of a thyristor SR 1 and a cathode will be in an ON state, when a transistor TR1 

is an OFF state. In order to change circuit impedance in a presser foot and load compensation at the time of OFF of the DC relay 

RD 1, 470ohm3 W equivalent to coil resistance of the DC relay RD 1 were used for resistance R6a as an example. 

[0066] Current i3 1 is current which flows to the relay coil of the DC relay RD 1, and when a transistor TR1 is turned on, it begins 

to flow. For this reason, they are the both-ends voltage of resistance R6a to a comparator IC 1, and circuitry to which a voltage 

phase latch is applied with the combination of the intermittent ringing from a comparator IC 2 so that the zero cross early stages 

of pulsating flow circuit voltage may surely become the timing of ON of a transistor TR1 . 

[0067] In addition, resistance R7, zener diode ZD2, and a capacitor C10 constitute circuit power supply 5 V for 

intermittent-ringing generating for output adjustment. 

[0068] Drawing 1 1 is a functional block diagram concerning the circuit of the relay unit RU 3 of drawing 10 . A circuit power 
supply is constituted by supplying the pulsating flow which rectified external motor current to the circuit of splitting resistance 
R5a and others. In drawing 10 , since DC relay drive circuit with load compensation is explanation ending, it omits explanation. 
[0069] A phase latch circuit takes a synchronization for the timing which starts on H level from L of the next voltage comparator 
circuit output by the beginning timing of a circuit pulsating flow voltage period, is a circuit which makes an ON state the 
transistor TR1 for the drive of the DC relay RD 1, and is constituted by the comparator IC 1 . 

[0070] A voltage comparator circuit compares the output voltage of a long period triangular wave generating circuit with the 
voltage level set up with the variable resistor VR 1 connected to the output adjustment knob installed in the control panel of a 
microwave oven by voltage comparator IC2, and inputs it into a comparator IC 1 by making an output into H/L by the size of 
level. 

[007 1 ] A long period triangular wave generating circuit is constituted by the repeat timer circuit by discharging the both-ends 
voltage of C30 by the charge time constant of resistance R30 and a capacitor C30 on the division voltage by resistance R32 and 
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R33 using the programmable unijunction transistor PUT, In the example, in order to perform the same output control as the 
intermittence contact with a built-in motor timer shown in drawing 6 , the circuit constant is set up so that it may become one 
period about about 30 seconds. 

[0072] Drawing 12 showed the condition of the output by the voltage comparator circuit and long period triangular wave 
generating circuit in drawing 1 1 . Drawing 12 (a) shows the input wave of voltage comparator IC2. Drawing 12 (b) and (c) show 
the output wave of voltage comparator IC2 to the programmed-voltage level of a variable resistor VR 1 . As for the output of IC2, 
in the case of 100% level, in the output of IC2, H condition always becomes about 22 seconds in the case of H and 70% level, and 
when the rates of duty are 73% and 10% level, the output of IC2 is set up so that H condition may become about 5 seconds and 
the rate of duty may become 17%. In addition, the duty time amount of H condition has about 2 seconds of loss time amount in 
early stages of [ operation ] a magnetron MG 1 for a filament heat rise, and the 73 above-mentioned% becomes heating operation 
time equivalent to 10% 17% about 66% as actual heating operation time. 

[0073] Drawing 13 shows the wave for explaining actuation of the phase latch circuit of drawing 1 1 . The signal which shaped in 
waveform the pulsating flow voltage produced to the both ends of resistance R6a according to the current which flows when a 
thyristor SR 1 is an ON state to the input (A) of a comparator IC 1 by resistance Rl 1, diodes D6 and D7, and resistance R20 and 
R2 1 so that it might become the signal of the range of 5 V to 1 V is inputted. The wave-like signal which had the rate of duty as 
shown in drawing 1 2 (b) and (c) set to the input (B) of a comparator IC 1 for output adjustment is inputted. 
[0074] Since a voltage level is ** 0 V and an input signal (A) is a signal of the range from a minimum of 1 V to 5 V when the input 
signal (B) of IC1 is L, [A>B] is always materialized and the output (C) of IC1 is set to L from the relation of input terminal **. 
When the input signal (B) of IC 1 starts from L to H, H level is set to about 3 V by resistance R22 and R23 . At this time, an input 
signal (A) is in the middle of a pulsating flow voltage period, from the relation of the voltage level of 5 V and 3 V, since it is 
[A>B], immediately, H does not become but, as for the output (C) of IC1, L is held. The pulsating flow voltage period of an input 
signal (A) is completed, and since the relation to [A<B] of input voltage level becomes at the moment of a voltage level being set 
to IV from 5 V, the output (C) of IC1 is reversed and it is set to H. For this reason, the transistor TR1 for DC relay drive serves as 
ON. Since the gate current of a thyristor SR 1 is turned off just before pulsating flow voltage is impressed to SRI if a transistor 
TR1 will be in an ON state, current does not flow to resistance R6a, but the input signal (A) of a comparator IC 1 holds 1 V of L 
level. Therefore, the relay coil both-ends voltage of the DC relay RD 1 is impressed like wave (RD) synchronizing with the 
standup of a pulsating flow voltage period. However, to a relay coil, since the capacitor CI 1 is connected to juxtaposition, the 
timing which relay contact closes is closed after delay and about 1 1 .5 msec(s). To the phase of the supply voltage which joins a 
motor, about 3.3 delay part msec(s) of a current phase is added, and it becomes the delay of about 14.8 msec(s), and with the 
supply voltage maximal value, it will act to the high-pressure transformer HT 1 as powering on, and the rush current can be 
controlled. 

[0075] As mentioned above, by making the circuit which can carry out adjustable control of ON / the off rate of duty with a 
predetermined period build in the drive control circuit of the DC relay RD 1, with one electronic-circuitry substrate, intermittence 
control of the high-pressure transformer HT 1 is carried out, and the function to adjust an average output can be realized. For this 
reason, when performing mass-production layout, being a device/it is more advantageous to a motor timer to include a function in 
an electronic-circuitry substrate rather than it adds structurally in respect of member cost and assembly cost in an additional 
contact. 

[0076] Drawing 14 shows the circuit of the microwave oven for Northern Europe of the gestalt of other operations. The 
microwave oven of the gestalt of this operation inserted the timer contact inserted in a main power supply circuit in the power 
supply of the circuit which summarized the oven lamp, the motor, the relay unit, etc. in the circuit of the microwave oven of the 
gestalt of the 3rd operation. In the circuit of the fan motor MT 1 which was connected to the relay unit RU 3 and the serial, and 
was connected to juxtaposition, and the turntable motor MT 2, the oven lamp OL 1 and the timer motor TM 3 are altogether 
connected to juxtaposition, and the timer contact TC 1 opens and closes this. Since the timer contact TC 1 does not open and 
close the current of a main power supply circuit and it can constitute from current closing motion capacity which is about 300mA, 
in the contact breaker style of a timer motor which carried the contact which has opened and closed the principal current of 
conventional 10A to 15 A, the contact actuation force can be made light. If the contact actuation force becomes light, the operating 
physical force of the clutch device of a timer output shaft and an internal device will also become possible [ making it light ]. 
[0077] In the state of standby of a microwave oven, the timer contact TC 1 is open, and since the power supply of the DC relay 
RD 1 is off, a magnetron MG 1 does not incorrect-operate by malfunction of an electronic circuitry. 

[0078] By the above-mentioned configuration, the motor timer contact TC 1 is removed from the main power supply circuit of a 
magnetron MG 1 , and it inserts in the power supply of the circuit which packed auxiliary parts, such as an oven lamp, a motor, 
and a relay unit. By this, the current value which flows at the motor timer contact TC 1 is settled in about 360mA at the maximum 
in a 220V50Hz power supply. The operation stationary current which flows in a main power supply circuit is 10A from 6A, and 
even if it carries out inhibitory control of the rush current of a start up according to a voltage phase angle, it becomes about 50A 
from peak value 30A, and is very severe as contact conditions in the conventional circuit. In this circuit, since the current capacity 
of a motor timer contact can be restricted low, low cost-ization of the motor timer contact TC 1 in a member side is attained, and 
supply of a cheap control circuit and a motor timer is attained in mass-production-method layout. 

[0079] Drawing 15 shows the circuit of the microwave oven for Northern Europe which is the gestalt of operation of the 4th of 
this invention. The triac which was shown in drawing 9 and which is not DC relay but a solid-state-switching element is used to 
the gestalt of the 3rd operation as a main power supply closing motion device to the high-pressure transformer HT 1. Although 
the operating time of DC relay is 8msec degree necessity, in the case of solid-state-switching elements, such as a triac, it is very 
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early. If a power supply is switched on from a supply voltage zero cross time to 4,5msec(s) thru/or the timing which was overdue 
5 msecs in Northern Europe home power supply 220 V50Hz, a voltage phase angle serves as about 90-degree powering on, and 
since it will act as powering on with the voltage maximal value, the rush current can be controlled. With the gestalt of this 
operation, since the control circuit power supply is acquired from the current of the induction motor for air cooling and it is 
equivalent to the delay whose phase angle gap of the voltage/current of an induction motor is about 60 degrees, own voltage phase 
zero cross timing of a circuit is overdue the time of a 3.3msec degree as compared with the voltage phase of a microwave oven 
power supply. It is easy to carry out 1 .7msec degree delay of the timing which furthermore detects a circuit voltage zero cross and 
ignites the gate of a triac from about 1 .2 msec(s), and it is comparatively high. [ of time delay precision ] 
[0080] The timing of an ignition signal to the gate of a triac TA 1 has controlled the rush current by carrying out like the timing 
which closes relay contact in the circuit of drawing 9 , and controlling a supply voltage phase angle to become about 90 degrees. 
Inside the circuit power supply of the relay unit RU 4, the voltage standup timing in which the pulsating flow voltage period 
obtained according to the current of the phase lag which flows on a fan motor MT 1 and the turntable motor MT 2 was about 3.3 
msecs, and the time lag of about 1 .5 msec(s) which start and are obtained from voltage inclination were used, and the timing of 
ignition at 90 degrees of supply voltage phase angles has been obtained by the phase lag of the about 4.8 sum total msec(s). 
Instead of the relay coil used in the circuit of drawing 10 , gate ignition of a triac TA 1 used the photograph triac coupler PC 1, 
and has ignited the gate of the triac TA 1 for main power supply intermittence. 

[008 * ] Drawing 16 shows the circuit of the relay unit RU 4 shown in drawing 15 . This circuit is a circuit in the relay unit circuit 
RU 3 shown in drawing 10 and drawing 1 1 which transposed the relay drive circuit portion to the input side LED of the 
photograph triac coupler PC 1 . The circuit current from a part for a power supply section is explained by the division current of 
current il2 to current i42 like the circuit of drawing 10 . Since the value required of current i32 is drive current of the input LED 
of the photograph triac coupler PC 1 , it is good at about 1 0mA. Since power circuit voltage just also drives this LED, as an 
example, splitting resistance R5b sets it to 100ohm2W, and makes division voltage of the relay unit RU 4 about 10V for it. 
Therefore, when a transistor TR1 is an OFF state, resistance R6b considers as about lkohm, and current i42 is adjusting 
resistance R7 so that it may be set to 20mA on 5 V voltage as well as drawing 10 , so that the current 122 which flows to a 
thyristor SR 1 may be set to about 10mA. 

[0082] By work of a phase latch circuit, although a transistor TR1 serves as ON at the standup time of circuit power supply 
pulsating flow voltage, the timing to which the input LED of the photograph triac coupler PC 1 gives a signal to the triac TA 1 of 
an output is delayed until pulsating flow voltage exceeds the voltage of zener diode ZD1 . In the case of the pulsating flow voltage 
of actual-value 1 0 V, about 1 .5 time delay msec(s) is acquired by inserting the zener diode ZD 1 with a zener voltage [ used as the 
voltage of the abbreviation one half of peak value ] of about 7v. A transistor TR1 will be in an ON state, and with the charge 
charged by the capacitor CI 1 in pulsating flow voltage 1 period, when the input LED of the photograph triac coupler PC 1 is 
always turned on, the triac TA 1 for main power supply closing motion ignites. 

[0083] as mentioned above, by adopting the triac which is a solid-state- switching element, the power supply of this control circuit 
utilizes effectively the feature of using the delay current which is a motor inductive load, the phase angle injection control of 
supply voltage with a high precision of it is attained, and the control of it which is the effective rush current is attained. 
[0084] Drawing 1 7 shows the circuit of the relay unit RU 5 which constituted the circuit block of drawing 11 , the phase latch 
circuit, the voltage comparator circuit, and the long period triangular wave generating circuit using the microchip integrated 
circuit to the relay unit RU 4 which is shown in drawing 9 , and which was shown in drawing 10 in the circuit of the microwave 
oven for Northern Europe of the gestalt of the 3rd operation. 

[0085] About current il 3 to current i43, since it is the same as that of the circuit of drawing 1 0 , explanation is omitted. However, 
a smoothing capacitor C12 is connected to juxtaposition at splitting resistance R5c, and it is carrying out smooth [ of the pulsating 
flow voltage ] to the power circuit of this circuit. Moreover, the current of resistance R6c for load-effect compensation is switched 
with the transistor TR2. The microchip integrated circuit LSI consists of I/O I/O terminals, such as a clock oscillator circuit, a 
reset circuit, a level-setting input circuit for output adjustment, a power supply synchronizing signal input circuit, and a drive 
output circuit of a transistor TR1 , and are a computing element and an one-chip microcomputer which contains memory 
(RAM/ROM, counter). 

[0086] A power supply is supplied to the relay unit RU 5, a fan motor MT 1, and the turntable motor MT 2 by turning closing and 
a timer knob in the door of a microwave oven. If supply voltage reaches the zener voltage of zener diode ZD3, voltage is 
impressed to the reset terminal of LSI from a transistor TR3, and LSI will be in the condition of initial setting. Then, based on the 
part voltage information on the supply voltage obtained from the variable resistor VR 1 for output adjustment, the ON time 
amount of the ON which made one period about 30 seconds / off rate of duty is calculated. It is asking for the ignition timing at 
the time of making a transistor TR1 into an ON state based on the calculated ON / off* duty by counting time amount on the basis 
of the clock period of LSI so that it may become the optimal timing for a main power supply injection. 

[0087] Time amount after closing a timer contact until DC relay contact closes will be required about 27 msecs, supposing it is 
about 3.5 msec delay, it sets a transistor TR1 to ON and the contact of the DC relay RD 1 closes after about 8 msec(s) further, 
after making into an about 15 msec degree build up time of a circuit power supply, and time amount required by initial reset of 
LSI and detecting the standup of the power supply synchronizing signal of the subsequent first time. 

[0088] If a transistor TR1 is turned on, a transistor TR2 will be in an OFF state, the burden of a power circuit will not change but 
control of the DC relay RD 1 will be performed. 

[0089] As mentioned above, by adopting a one-chip microcomputer LSI as the configuration of an electronic control circuit, the 
flexibility of the timing decision in power supply ON / off duty control for the rush current control by phase angle control of the 
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supply voltage of the power-up point of a microwave oven and operating power control etc. and precision improve, there is little 
time amount deflection between circuit units as compared with the case where it constitutes from discrete part, and it is effective 
on the occasion of mass production method. 

[0090] D rawing I S shows the circuit of the microwave oven for Northern Europe which is the gestalt of operation of the 5th of 
this invention. The gestalt of this operation is replacing the connecting location with a fan motor MT 1 and the turntable motor 
MT 2 with the oven lamp OL 1 to the circuit of the gestalt of the 3rd operation shown in drawing 9 . Therefore, the circuit power 
supply of the relay unit RU 6 is characterized by being supplied on the division voltage of source-power-supply voltage with the 
oven lamp OL 1 . Since 220V25W are used for the specification of the oven lamp OL 1 as an example, the rated current is about 
1 14mA. For this reason, by carrying out series connection of the relay unit RU 6, a current value falls a little, and it is set to about 
105mA, and can become sufficient power supply to drive the relay coil in the relay unit RU 6. 

[0091] The voltage of a power supply and the phase of current are the same, and the timing for controlling the current surge of the 
power up to the high-pressure transformer HT 1 is the timing of a voltage zero cross point in time to 90 degree delay of phase 
angles, and as shown in drawing 8 , it should just carry out about 4.8 msec delay from a voltage zero cross. 
[0092] Drawing 19 shows the circuit of the relay unit RU 6 adopted in the circuit of the microwave oven of the gestalt of this 
operation. As compared with the circuit of drawing 10 , the insertion points of a capacitor CI 1 differ and the relay unit RU 6 of 
the circuit of drawing 1.8 is connected between the circuit after diode D5, and 0 V potential. That is, before the DC relay RD 1 
closes with a transistor TR1, it is inserted in order to carry out smooth [ of the power supply for the drive of the DC relay RD 1 ]. 
Furthermore, from the necessity that the operating time of relay contact serves as 4.8msec(s)** 1msec in rated voltage, as an 
example, the DC relay RD 1 needs to adopt that whose coil specification is 9 V80mA, and needs to lower coil resistance. For this 
reason, the resistance used as the factor which the splitting conditions of circuit current change and determines the value of 
current il 4 to current i44 will also be changed. As an example, 430ohml W are used for a splitting resistance R5d value, and 
120ohm2W are used for the resistance R6d value for load-effect compensation as a value approximated to the resistance of a relay 
coil. Since other circuitry and actuation of each part are the same as that of the circuit of drawing 1 0 , explanation is omitted. 
[0093] When the above-mentioned configuration constitutes the power supply of a control circuit so that series connection may be 
carried out to the oven lamp OL 1, there is no phase shift of voltage/current, and if the operating time adopts DC relay of 
4.5msec(s) to 5.5msec(s), in 50Hz power supply, it will become the optimal powering on's timing from a voltage zero cross time 
by delay of only the operating time of the DC relay RD 1 . For this reason, the electrolytic capacitor for time delay energizing of 
the DC relay RD 1 can be omitted, and the fluctuation factor of powering-on timing can be reduced. 
[0094] Moreover, the replacement to an oven lamp from a fan motor is applicable also to the circuit of the gestalt of other 
operations. However, in the case of an oven lamp, there is no phase shift of voltage/current, and adjustment of the 
time-delay-energizing time amount of DC relay or a solid-state-switching element is needed. 

[0095] Furthermore, mass production method can be made easy by the intermittence timer contacts for the surge restraint relay of 
AC type used in the conventional circuit of drawing 20 , surge resistance, monitor resistance, and output adjustment etc. being 
large-sized components comparatively, and carrying the components currently independently fixed to the interior of a set on the 
screw by the microwave oven manufacturing process in the printed circuit board of one sheet as a power circuit configuration of 
transformer loess, and dedicating them to a relay unit, and using common multi-use parts. The circuit board components of a noise 
filter unit shown in the further conventional circuit also become a relay unit reducible [ the production times in a microwave oven 
manufacturing process ] by carrying out intensive unification. 
[0096] 

[Effect of the Invention] As explained above, in case the microwave oven of this invention according to claim 1 transposes the 
surge restraint relay adopted for the rush current control to a high-pressure transformer to small general -purpose type DC relay 
etc., operation of it is attained with a transformer loess power supply. Furthermore, the surge resistance of the comparatively large 
size of the square shape cement resistance adopted conventionally and monitor resistance become possible [ transposing to small 
axial type resistance of the general general-purpose article of a printed circuit board loading mold ]. 

[0097] Furthermore, in manufacture of a microwave oven, the fall of the cost by improvement in productive efficiency and the 
activity mistake of a misdelivery-of-mail line etc. reduce that wiring is completed by connecting the bunch of the wiring with 
which some kinds of nonstandard components do not need to be independently arranged inside a set, and some of installation was 
connector-ized by the set in the printed circuit board of one sheet. 

[0098] Moreover, in layout of the lead pencil of lines of the interior wiring of a microwave oven, when two or more components 
are packed into one substrate, a part for the connection between the components arranged inside a substrate can be omitted, layout 
of the lead pencil of lines simplified extremely can be realized, and low cost-ization is attained. 

[0099] By the above, reduction of the components cost of materialses and the production process costs in a production process 
can be reduced, and a cheaper microwave oven can be supplied to a commercial scene. 

[0 1 00] By carrying out voltage division instead of a motor using the display means which shows under actuation of a magnetron, 
the microwave oven of this invention according to claim 2 does not have the phase shift of voltage/current, and can carry out 
powering on to the stable timing. 

[0101] Since make break contact is synchronized with the voltage phase of AC power supply and the microwave oven of this 
invention according to claim 3 closes it, it can control the rush current of a power up and becomes unnecessary [ surge resistance 

[01 02] By controlling the duty of ON/OFF of a power supply, the microwave oven of this invention according to claim 4 can 
make a microwave output adjustable, and can offer a product with more high added value. 
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[0103] By electronic-circuitry-izing intermittence control further for output adjustment, it becomes possible to carry 
general -purpose type electronic-circuitry components in the printed circuit board of one sheet. Mass production method becomes 
easy and low cost-ization of it is attained from collecting general general-purpose small electronic parts to the printed circuit 
board of one sheet. 

[0104] By using DC relay as a closing motion means, the operating time of relay contact is stabilized by the microwave oven of 
this invention according to claim 5, and the components of a low price can be used for it. 

[0105] By using a triac as a closing motion means, based on the phase angle of supply voltage, it acts as powering on of the 
microwave oven of this invention according to claim 6 in a high time amount precision, and it can control the rush current 
effectively. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1 j It is drawing showing the circuit of the microwave oven of the gestalt of operation of the 1st of this invention. 
[Drawing 2 1 It is drawing showing the appearance of the microwave oven for Northern Europe of the gestalt of operation of the 
1 st of this invention. 

[Drawin g 31 It is drawing showing the appearance of the microwave oven for Northern Europe of the gestalt of operation of the 
2nd of this invention. 

[Drawing 4] It is drawing showing the circuit of the microwave oven of the gestalt of operation of the 2nd of this invention. 
[Drawing 5] It is drawing showing the circuit of the relay unit of the gestalt of operation of the 2nd of this invention. 
[Drawing 6] It is drawing showing the closing motion timing of the time limit contact of a timer, and the contact for output 
adjustment. 

[Drawing 7"| It is drawing showing the current for explaining actuation of the circuit of the relay unit of the gestalt of operation of 
the 2nd of this invention, and the wave of voltage. 

[Drawing 8] It is drawing which plotted the peak value of the rush current of the power up which made the supply voltage phase 
angle the parameter. 

fPravving 91 It is drawing showing the circuit of the microwave oven for Northern Europe of the gestalt of operation of the 3rd of 
this invention. 

[Drawing 101 It is drawing showing the circuit of the relay unit of the gestalt of operation of the 3rd of this invention. 
[Drawing 11] It is the functional block diagram of the circuit of the relay unit of the gestalt of operation of the 3rd of this 
invention. 

[Drawing 1 21 It is drawing showing the condition of the output by the voltage comparator circuit and the long period triangular 
wave generating circuit. 

[Drawing 131 It is drawing showing the wave for explaining actuation of a phase latch circuit. 

[Drawing 14] It is drawing showing the circuit of the microwave oven for Northern Europe of the gestalt of operation of this 
invention. 

[Drawing 15] It is drawing showing the circuit of the microwave oven for Northern Europe of the gestalt of operation of the 4th of 
this invention. 

IP rpAV i n B .l^l I* * s drawing showing the circuit of the relay unit of the gestalt of operation of the 4th of this invention. 
[Drawing 1 7] It is drawing showing the circuit of the relay unit using the microchip integrated circuit which is the gestalt of 
operation of this invention. 

[Drawing 131 It is drawing showing the circuit of the microwave oven for Northern Europe of the gestalt of operation of the 5th of 
this invention. 

[Drawing 19] It is drawing showing the circuit of the relay unit of the gestalt of operation of the 5th of this invention. 
[Drawing 20] It is drawing showing the circuit of the conventional microwave oven which adopted the motor timer. 
[Drawing 21] It is drawing showing the circuit of the conventional microwave oven which summarized surge resistance and 
monitor resistance to one. 

[Drawing 22} It is drawing showing the circuit of the conventional microwave oven using DC surge relay by the low voltage 
transformer power supply. 

[Drawing 2 31 It is drawing showing the circuit of the conventional microwave oven using DC surge relay by the power supply of 

bleeder resistance use. 

[Description of Notations] 

RUs 1-6 Relay unit 

DB1 Diode block 

RD1 DC relay 

MT1 Fan motor 

MT2 Turntable motor 

OL1 Oven lamp 

TMs 1-3 Timer motor 

HT 1 High-pressure transformer 

MG1 Magnetron 
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NF1 Noise filter 
TA1 Triac 
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